ABSTRACT
INTRODUCTION
Spirulina is a blue-green mesophile filamentous cyanobacteria, with high protein content, being largely used as a source of single cell protein for humans and animals. These microalgae have been used as part of the diet of people that lived in villages close to Chad lake in Africa (Ciferri, 1983; Medina, 2003) . At the time of the discovery of America, in Mexico, the Aztecs that lived close to the Texcoco lake already used Spirulina enriched products (Durand -Chastel, 1993; Costa, 2004) .
Spirulina presents high protein content and it has been used as alimentary complement in diets for weigh loss and malnutrition. This is due to the high protein value (60-70% in dry weight), vitamin value, mainly vitamin B 12 , and lipids content (rich in fatty polyunsaturated acids), mainly γ-linolenic acid (GLA), an antioxidant highly used in medicine (Cozza, 2000; Herrero, 2004) . Presently, there are twenty two companies in the world that produce Spirulina biomass and market it as alimentary supplement. They are also used in Japan in animal feed and extraction of pigments for use in foods (Belay, 1997; Antelo, 2006) . Several factors have been contributing to the food crisis in the world: high population increase, absence of sound agricultural politics, climatic problems, diseases as the Bovine Spongiform Encephalopathy (BSE) (mad cow disease), and more recently, the chicken influenza. The production of food through uncommon sources comes as an alternative to increase the food production (Monteiro and Luchese, 2007) . Single Cell Protein (SCP) is cellular material of microbial origin obtained for nutritious purposes (Olsen and Allermann, 1991) , and comprises different species of bacteria, filamentous fungi, yeasts and microalgae Spirulina is a source of SCP used for humans and animals (Rosa, et al. 2006) . The objective of this work was to evaluate the growth of the microalgae S. maxima in different light and aeration conditions seeking to reduce the labor for the microalgae production and optimize cost vs. benefit relationship.
MATERIALS AND METHODS
Monoalgal samples of Spirulina maxima, straight line form, obtained from the UFRRJ's Department of Food Technology, originating from the Center of Studies of Autotrophic Microorganisms of Firenze (Italy) supplied by Dr. Sunao Sato (USP) were used. Three types of culture conditions with four replicates were studied: 1) manual aeration with natural sunlight; 2) manual aeration with artificial light, and; 3) constant aeration using an aquarium compressor and artificial light. Culture conditions were: room temperature, Paoletti's culture media (Paoletti et al, 1975) ; optical density measured in a spectrophotometer (Spectronic 20, Bausch and Lomb) at 540 nm (once a month); trichomes size evaluated through observation in an optical microscope.
Manual aeration with natural sunlight
This experiment was accomplished in 300 mL glass containers with 100 mL of cultivation media, closed with plastic covers and placed on a tiled bench, near a window exposed to natural sunlight and stirred twice daily for five consecutive days a week.
Manual aeration with artificial light
In this experiment, the glass containers (300 mL) with 100 mL of culture media, were placed on a tiled bench and the illumination was through two fluorescent lights at 40 cm distance from the containers, corresponding to 2.4 lux, with 8 h of daily illumination. The containers were closed with plastic covers and stirred manually twice daily for five consecutive days a week.
Constant aeration with artificial light
Constant stirring were effected with an air compressor used for aquarium aeration (Vigo-air), with capacity of 100 L. The air was filtered through at the exit of the compressor. Glass containers of 500 mL of capacity were used, with 100 mL of cultivation media with cotton covers and aquarium hoses adapted with glass stems at its end Illumination was through two fluorescent lights at 40 cm distance from the containers, corresponding to 2.4 lux, with 8 h of daily illumination, except at weekends. Culture media Culture medium used was the synthetic Paoletti's media (Paoletti et al., 1975) (Table 1) .
Evaluation of the cellular growth and purity of the culture
The cellular growth was measured by the optical density using a spectrophotometer (Spectronic 20, Bausch and Lomb) 540 nm once a month. The purity of the culture was evaluated through the observation of S. maxima trichomes in optical microscope.
Data analysis
Differences in the microalgae growth in the experiments were analyzed through the Analysis of Variance (ANOVA) at the significance level of α=0.05.
RESULTS AND DISCUTION
The mean values of the optical density are shown in Table 2 . Highly significant differences in microalgal growth was observed among the treatments and days (p<0.05) (Table 3) , but not among the replicates of each experiment (p> 0.05). There was no contamination during the experiment. At the end of the incubation period (185 days), the trichomes of treatments 1 and 2 were yellowish, thin and brittle, indicating that the culture was dying. Figure 1 shows the growth curves with the largest growth observed for treatment 3; under the other two conditions, the growth already in decline. This was probably due to the fact that under constant stirring, the mineral salts present in the medium did not crystallize, as in the other two cultivation conditions, causing a decrease in the necessary nutrients for growth. Another factor that favorably affected the microalgal growth was the illumination, since constant circulation kept the algal cells in suspension, thus allowing them to receive the same amount of light exposing as much surface area as possible to the light, promoting the photosynthesis, and consequently, better growth and characteristic green coloration Table 2 -Mean values of absorbance (A 540nm ) obtained at the four replicates of the three different culture conditions. Treatment 1= manual aeration with natural sunlight; Treatment 2= manual aeration with artificial light; Treatment 3= constant aeration with artificial light. The results obtained here, were comparable with Salles et al. (2003) 
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